Introduction
Cloud Computing enables the massive scale resource sharing, which allows users to access technology enabled service without knowledge of expertise of the system. It also refers to the provision of computational resources on demand via a computer network. In the modern competitive business environment, providing Quality of Service (QoS) is prime requisition for any service provider. With high exposition of technological innovation and developments the Cloud Computing is changing evolutionary in the modern era. The dynamic allocation of resources has emerged as promising technology to provide cost effectiveness in high performance cloud computing system for solving many complex problems in commercial application. [7] Resource allocation in a cloud computing environment can be modeled as allocating the required amount of multiple types of resource simultaneously from a common resource pool for a certain period of time for each request [8] .There are three kinds of cloud services model, namely, Software as a Service (SaaS), Platform as a Service (PaaS) and Cloud Infrastructure as a Service (laaS) [4] . Software-as-a-Service (SaaS) is a software distribution model in which applications are accessible through a single interface, like a web browser over the Internet. Users do not have to consider the underlying cloud infrastructure including servers, storage, platforms, etc. Platform-as-a-Service (PaaS) provides a high level of integrated applications that control of distributed applications and their hosting environment configurations. In general, developers accept all instructions on the type of software that can be written to change built-in scalability. Infrastructure-as-a-Service (IaaS) provides users with computation processing, storage, networks and computing resources. IaaS users can implement an arbitrary application which is able to grow up and down dynamically. Also, IaaS sends programs and related data, while the cloud provider does the computation processing and returns the result [4] .
Resource allocation in cloud computing is still a challenging issue. Due to existence of different workload types with various requirements that should be supported by cloud computing, no any single hardware or software solution can allocate resources to all imaginable types efficiently. Also, each type has its specific nature properties and a single solution cannot deal with in that regard optimally. Thus, it is a need to provide specific solutions for different workload types such as Bag of Tasks (BoT) and message passing applications, and provision resources in such a way that customers be able to just concentrate on demanded requests" results [5] .The main advantage of having multiple servers in data center is, the increment in performance by reducing the mean queue length and waiting time (response time) than compared to the traditional approach of having only single server. [1] In this paper we model the dynamic resource allocation of bag of task to cloud computing network cloud center at Poisson rate. We evaluate its performance using a novel analytical model and solve it to obtain important performance factors like mean number of tasks in the system and mean number of busy servers.
II. Model Description
Consider a cloud computing networks (CCN) which provides resources ranges from computing infrastructure and applications. The inter arrival time of requests to the classifier node distributed with parameter λ 1 > 0 and the task service times are also exponentially distributed with parameter µ 1 > 0. Generally there are three kinds of requests. Depending on the type of clients request, three types of services are provided, namely Software (SaaS), Platform as a Service (PaaS) and Infrastructure as a Service (IaaS). The cloud computing network diagram is described in fig.1 . The bag of task are arriving the first stations namely "Classifier", according to a Poisson process with rate λ 1 > 0.The BoTs are taken for classification in FCFS discipline. After classification the BoT moves to any one of the stations which provides SaaS, PaaS and IaaS. Each stations i has s i independent servers. exponential random variables with parameters µ i (i = 1,2, …, N)  Customers (service requests) finishing service at station i join the queue at station j with probability p ij or leave the network altogether with probability r i independently of each other. The probabilities p ij , i,j Є S ={1, 2, … , N} is called the routing probabilities and the matrix P = (p ij ) i,j Є S is called the routing probability matrix. By our assumption, the stochastic model of cloud computing network, we described becomes a Open Jackson Queuing Network with N stations and s i server at each stations [3] .
The routing matrix P can be expressed as a transition probability matrix of the form .
We assumed in the CCN that each station has infinite capacity for waiting requests or jobs. This will lead to a new problem of stability analysis. Next we have to show that the CCN is stable in the long run. The next theorem proves the stability criteria for the proposed networks.
Theorem
The CCN, with external arrival rate vector  _ and routing matrix P, is stable if the matrix I -P is invertible and a i < s i µ i , for all i=1,2,...,N, where 1. Mean number of request waits in the network. 2. Probability that the network is busy.
III. Steady State Analysis
Consider the CCN with 4 stations namely classification, SaaS, PaaS and IaaS. The limiting behavior of the system in steady state can be studied as follows. Let Xi (t) be the number of requests (BoTs) in the ith station i = 1, 2, 3, 4 at time t. The state of the system at time t be denoted as X(t) = (X1(t), X2(t), X3(t), X4(t)). 

We can define the joint probability distribution in the long run as follows: 
Theorem
The limiting behavior (steady state solution) of the simple CCN is given by p (n 1, n 2, n 3, n 4 ) = p 1 (n 1 )p 2 (n 2 )p 3 (n 3 )p 4 (n 4 ), for n i = 0, 1, 2, …. and i=1, 2, 3, 4. 
IV. System Performance Analysis
As we obtained the steady state probabilities for the number of customers in the each of the stations as a product form solutions, we are able to find the mean number of BoTs waiting. The following system performance measures are crucial for our model. 
VI. Numerical Examples

Example 1:
Consider a simple CCN with Poisson arrival rate 1  at station 1and services rate µi at station i , (i=1, 2, 3, 
Cost analysis:
In this section we give a cost analysis for the CCN we considered in this paper. We emphasis on the convexity of the total cost functions TC, which varies with the average throughput of the network
by imposing the cost structure, C 1 : cost of waiting per customer C 2 : cost of service.
As we are unable to prove the convexity of the cost function TC analytically, we made numerical search by varying the parameters of the CCN system. We are able to get local optimum with convexity at specific intervals of permanent µ.
From 
VII. Conclusions And Future Directions
In this articles, we have studied the Cloud Computing Network (CCN) with Poisson arrival process and exponentially service times. Through the calculation, we are able to answer two questions 1.Mean number of requests waits and 2.Probability that the system is busy. This system performance measures and used to get the optimal resource allocation parameters. There are many opening for further investigations in the area of controlling cloud center (CCN) with Poisson arrival and general service times.
